Intra-oral lipoma is a well-known entity, but lipomatous tumors including salivary gland tissue containing clustered or peripherally located ducts and acinar cells are uncommon. They are a newly recognized entity of salivary gland lipoma, designated sialolipoma. We describe a case of sialolipoma arising in the floor of the mouth presenting with apparently normal salivary gland tissue, as demonstrated by both histologic and immunohistochemical findings, in a 67-year-old female. Complete surgical removal of the tumor with preservation of the sublingual gland was implemented after a careful examination confirming that the lesion did not originate from the sublingual gland.
Intra-oral lipoma is a well-known entity, but lipomatous tumors characterized by salivary gland tissue containing duct and acinar cells are infrequent. They are a newly recognized entity of salivary gland lipoma, termed sialolipoma [1] . To our knowledge, only four cases of intra-oral sialolipoma of minor salivary gland origin have previously been reported in the English medical literature [1, 2] . Here, we report an additional case of intra-oral sialolipoma arising in the floor of the mouth.
CASE PRESENTATION
A 67-year-old female noticed a painless, non-tender, slowly growing mass over the left floor of her mouth for about 1 year. She complained that this mass caused interference with speech, mastication, and movement of her tongue.
There was no history of trauma or bleeding tendency. Clinical evaluation revealed a 3 × 2 cm soft-tissue lesion. The oral cavity was otherwise healthy. The patient's medical history was unremarkable. Head and neck, as well as whole-body examinations revealed no abnormalities. The differential diagnoses were ranula, salivary gland neoplasm, dermoid and epidermoid cysts, and lipoma. The patient underwent surgical treatment, during which a yellowish, soft, well-circumscribed mass was found ( Figure  1 ). The mass shelled out easily, with no adhesion to the sublingual gland or submandibular gland duct. The patient is well and has no evidence of disease after 2 years.
On gross examination, the tumor was well circumscribed and measured about 3 cm in maximum diameter. It was soft in consistency and yellowish in color. The cut surface was yellowish-white with a smooth greasy texture (Figure 2) . Histologically, the tumor was encapsulated by a thin fibrous tissue and was predominantly lipomatous in nature ( Figure  3 ). Islands of salivary gland tissue composed of mucous acini and duct dilatation with fibrosis were found around the periphery of the tumor (Figures 3 and 4) . Multiple enlarged congested vascular channels were present ( Figures  3 and 4) . The acini in the tumor consisted of periodic acid Schiff-and mucicarmine-positive mucous glands. Immu-nohistochemical findings are summarized in the Table. Briefly, both the duct and acinar cells in the tumor were positive for keratin (AE1/AE3) ( Figure 5 ) and epithelial membrane antigen. There were muscle-specific actin positive cells and S-100-positive cells, suggesting myoepithelial cells, surrounding the acini ( Figure 6 ). No Ki67 (MIB1)-labeled cells were identified in the tumor. Consequently, a diagnosis of sialolipoma of the floor of the mouth was made.
DISCUSSION
The incidence of lipoma is higher in females than males, but intra-oral lipoma shows a predilection for males over the age of 40 years [3] . Most cases of intra-oral lipoma are slow growing and may reach a static size, usually less than 2 cm in diameter, with the only symptom a painless, palpable tumor [3] . However, lipoma occurring in the floor of the mouth may occasionally develop to an abnormal size [4] , and may interfere with speech, mastication, or swallowing [5] , as observed in the present case. Surgical excision as soon as possible is the treatment of choice. As far as we know, recurrence, associated with incomplete removal, has only occurred once [3] .
Although trauma is considered an etiologic factor in lipoma occurring in other parts of the body, the etiology of intra-oral lipoma is not fully understood, and predisposing factors are not well defined [6] . No trauma history was identified in this case. It has been suggested that trauma might contribute to a patient's awareness of a pre-existing, asymptomatic lipoma rather than being the cause [7] .
Microscopically, overt salivary gland tissues with both duct and acinar cells were observed in the present case. To our knowledge, benign tumors containing both adipose and salivary gland tissue were previously reported chiefly in the major salivary glands (parotid and submandibular glands) [1, [8] [9] [10] [11] [12] and only four times in the minor salivary gland of the oral cavity (two on the palate [1] , one each on the tongue and in the buccal cavity [2] ). Therefore, the present case is the fifth documented case of intraoral lipoma containing salivary gland tissue from the minor salivary glands. Almost any site within the mouth may be involved, with most intra-oral lipoma occurring in the cheek, but also occasionally in the floor of the mouth [3] . To our knowledge, about 15 cases of intra-oral lipoma located in the floor of the mouth have been reported in the English medical literature [2,4-7,13-18], none of which showed involvement of salivary gland tissue. Therefore, the current case may be the first of intra-oral sialolipoma occurring in the floor of the mouth.
In 2001, Nagao et al proposed that a well-circumscribed mass composed of mature adipose elements and salivary gland tissues, which may be clustered or peripherally located within the tumor, is a distinct variant of salivary gland lipoma and designated it sialolipoma [1] . It has also been claimed that sialolipoma contains both duct and acinar cells, while another related lesion, salivary gland lipoadenoma, is composed of adipose tissue and duct components without an acinar component [12] . Our case has close histologic resemblance to, and consistent immunohistochemical findings with, cases described by Nagao et al [1] .
Since the glandular tissue was located at the periphery of the tumor, it is postulated that the glandular components in this case originated from secondary entrapment from the adjacent minor salivary gland in the floor of the mouth during lipomatous proliferation rather than as an overt neoplastic element. This view is supported by the absence of Ki67 immunostaining, indicating low cell-proliferative activity in the glandular component of the tumor, and is also consistent with the findings of both Nagao et al [1] and Fregnani et al [2] . In addition, as shown by the immunohistochemical and histologic findings in the present case, glandular components closely resembled the cellular and structural compositions of normal salivary gland tissue. However, whether the salivary gland tissues were "ad- mixed" or "secondarily entrapped" within the lipoma or "merely included" within the capsule of the lipoma remains to be clarified. Ultrastructural study using electron microscopy could be helpful to solve this issue, but unfortunately, fresh tissue was not available. Therefore, further study in a greater number of cases is necessary before a conclusion can be reached. Salivary gland lesions with extensive adipose tissue such as lipomatosis [19] and pleomorphic adenoma with extensive fatty component [20] should also be included in the microscopic differential diagnosis. The presence of a fibrous capsule can easily distinguish salivary gland lipoma from lipomatosis. On the other hand, the presence of apparently normal salivary gland tissue with only duct dilatation and fibrosis preclude the possibility of pleomorphic adenoma with extensive fatty element. Furthermore, malignant transformation of sialolipoma has not yet been reported.
Regarding the treatment of choice in the present case, complete surgical removal of the tumor is regarded as an appropriate treatment, similar to the ordinary lipoma, and there are no reported cases of recurrent sialolipoma. However, it is important to remember that oral floor lesions can develop that may not originate from the sublingual gland, as in our case. Therefore, prudent examination of the origins of lesions in the floor of the mouth is very important, and unconditional removal of the sublingual gland should not be the standard treatment.
In conclusion, the present case report is unique in two aspects compared to other previously reported cases of intra-oral lipomas. First, it documents an uncommon case of intra-oral lipoma characterized by salivary gland tissue. Second, it is a case of sialolipoma occurring in the floor of the mouth, which has not been previously described.
